INTRODUCTION
Titanium has been used for various dental prostheses due to its excellent corrosion resistance and biocompatibility.
For more extensive applications of titanium, attention has been focused on casting and welding techniques1-4).
However, titanium has low thermal conductivity.
This means that heat which is generated due to interactions with cutting tool does not dissipate quickly, which leads to temperature soaring high at cutting point.
Under such conditions, tool is prone to react with inherently reactive titanium, hence undergoing severe chemical wear. Due to the chemical wear of tool, the machinability and grindability of titanium and its alloys pose a challenge5-8).
To overcome this problem, some machinable titanium alloys have been developed in the dental field9-11).
Similarly, titanium is not easy to mirror-finish. When conventional polishing techniques for dental alloys are applied to titanium, the surface tends to be satin-finished.
Thus, other techniques, such as barrel polishing, electropolishing, and chemical polishing, have been noted and experimentally applied to titanium12-16).
In barrel polishing, dental prosthesis is put into a barrel loaded with polishing chips. The barrel is subjected to mechanical movements.
This method has relatively high polishing efficiency, but fails to create mirror surface for titanium12). Electropolishing of titanium has become feasible for the first time by using anhydrous electrolytes13,14). However, it is difficult to uniformly finish dental prostheses with complicated shapes, because electrochemical effect depends on the distance between workpiece surface and counter electrode13). In chemical polishing, titanium casting is pickled in solution containing hydrofluoric acid. However, we encountered difficulties in establishing the suitable conditions such as solution concentration, temperature, and pickling timely, as well as in treatment of injurious chemical agents. Even if polishing is completed, metallic luster is poor and brightness does not last long16).
On the other hand, in metal surface treatment field, Maehata et al. has devised an electrochemical buffing (ECB) process17). This process, in which anodic dissolution is combined with mechanical action of abrasive grains, has been successfully applied in final polishing of titanium.
In dental applications, a similar method was experimentally applied to grind non-precious alloys18, 19) .
In this study, ECB was applied to titanium casting to attain efficient finishing.
For the purpose of comparison with mechanically polished surface, ECBtreated surfaces were characterized by means of surface roughness test, hardness test, electron probe microanalysis (EPMA), and X-ray photoelectron spectroscopy (XPS). The optimum condition for mirror finish was established and the applicability of ECB to titanium was evaluated.
MATERIALS AND METHODS

Preparation
of specimen Specimen was cast titanium plate of 13mm in width, 40mm in length, and 1.4mm in thickness.
In a dental titanium-casting unit (Titaniumer-VF, Ohara, Osaka, Japan), titanium ingot of JIS class 2 (Dental The signal intensity from MEP was much higher than that from ECB10. At depth shallower than 5.5nm, MEP surface already disclosed Ti0 2p3/2 peak at 454.1eV. But ECB10 surface eventually showed a similar peak profile when sputter-etched at 10-12nm depth.
on MEP surface. At the same sputtering depth, the integrated intensity of O 1s spectrum was higher for ECB10 than for MEP.
Initially, Ti 2p3/2 spectra corresponded to titanium oxides (Fig. 8) . At depth shallower than 5.5 nm (converted depth for TiO2), MEP surface already disclosed another peak at 454.1eV, which corresponded to metallic titanium24).
As for ECB10 surface, it eventually showed a similar peak profile when sputter-etched at 10-12nm depth. These results, coupled with O 1s data, indicated that the oxide layer on ECB10 surface was much thicker than that on MEP surface.
DISCUSSION
Mechanism of creating mirror surface In general, electropolishing anodically smoothens metal surface in electrolyte25).
Since higher density current flows into electrolyte from protruded surface than from hollow surface, protruded portions are preferentially dissolved and removed. In this way, surface becomes gradually smooth with electropolishing time.
During electropolishing, a film of metallic salt or oxide forms on the metal surface.
Meanwhile, the metal continues to dissolve in electrolyte until the film grows to a dense, stable layer that can protect the metal from anodic dissolution25).
The same is 
